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GROUNDWATER MONITORING REPORT; THIRD QUARTER 2005
Former Lovaas Property; 1265 Second Street, Crescent City, California
CRWQCB Case No. ITDNI1353; LACO ASSOCIATES Project No. 5113.00

INTRODUCTION

Field activities were conducted m accordance with generally accepted practices and standard
operating procedures on July 19, 2005. Please refer to Table A below for the current
groundwater monitoring sampling regime, and LACO ASSOCIATES’ (LACO’s) Standard
Operating Procedures, on file at your office, for sampling details. A location map and site map
are included as Figures 1 and 2, respectively.

SITE CHRONOLOGY

2001: One 550-gallon gasoline underground storage tank (UST) was removed.

2002: Eight direct push, and one hand-augured, temporary borings were
installed.

2003: Three direct-push, and 10 hand-augured, temporary borings were
installed.

2004: Approximately 220 cubic yards of contaminated soil was excavated from
four areas of the site; monitoring wells MW1 through MWS5 were mstalled.

2004 through Present: Groundwater sampling for petroleum hydrocarbons in
the monitoring wetlls has been performed since their installation to the
present,

GROUNDWATER SAMPLING

Details regarding quarterly groundwater monitoring performed during the third quarter of 2005
are included below in Table A. A key to abbreviations for tabular information 1s included as
Attachment 1; field sampling data sheets are included as Attachment 2.

Table A: Sampling Details, July, 19, 2005

SCREENED WATER ANALYTICALS
MONITORING; INTERVAL| DTW PURGE QUALITY SAMPLING
WELL 1D {feet) (feet} | METHOD | PARAMETER ORGANICS INORGANICS|SCHEDULE
MW1 4.93
TPHg, TPH4,
MW2 5.11

. Temn. Ecw TPHmo, BTEX, Dissolved fron,
MW3 3-8 531 pup P R p[’} o | MTBE, TBA, DIPE, | Dissolved | Quarterly
W4 505 ’ ETBE, TAME, BOD,| Manganese
: - CoD

MWs 498




HYDRAULIC GRADIENT

The hydraulic gradient for the July 19, 2005, sampling event was essentially flat at the time of
measuring (Figure 3). The highest and lowest hydraulic heads (monitoring well MW4 — 6.07,
monitoring well MW2 — 5.97, respectively) in the monitoring wells differ by only 0.1 feet. Based
on the distribution of petroleum hydrocarbons across the site over time (Table 1), it 1s evident
that the dominant hydraulic flow appears to be in the northeast direction. Historic hydraulic

gradient data is included in Table 2.

QUARTERLY LABORATORY ANALYTICAL RESULTS

Groundwater analytical data from this quarterly sampling event are included below in Table B.
Current and historic groundwater analytical data are included in Table 1, and copies of the
laboratory analytical reports for this period are included as Attachment 3. The analyte

concentrations in groundwater for this sampling event are presented in Figure 4.

Table B: Analytical Results, April 11, 2005
TPHg | TPHd | TPHmo | Benzene | Toluene | Ethylbenzene| _ °™ | MTBE Other
WELL (ug/L) (rg/L) (ug/L) (ug/L) (ug/L) (/L) Xylenes (/L) Analytes
rg ng ng Bg ng Bg we/L) | O8 (/L)
MW1 2,000 240 0.7 ND<0.50 60 27
MW2 1,600 170 4.6 3.7 9.5 14.7
MW3 ND<170 ND<1G | AIND<10-10
ND=50 | ND<50 ND=0.50 ND<0.50 ND<0.50
MW4 ND<0.50
MWS 1,600 89 0.78 26.0 81.3

Laboratory results from the current sampling event were compared with historic sampling events
of similar hydraulic conditions in order to maintain consistency in data evaluation. North Coast
Laboratories’ (NCL’s) case narrative (Attachment 3) reports that the samples from monitoring
wells MW1, MW2, and MW35 contain some material lighter than diesel and also contain material
in the diesel range of molecular weights, but the material does not exhibit the peak pattern
typical of diesel oil. NCL’s case narrative also reports that samples from monitoring wells MW,
MW?2, and MW5 appear to be similar to gasoline but certain peak ratios are not that of a fresh
gasoline standard and the results reported represent the amount of material in the gasoline range.
At sites with mixtures of petroleum products that exhibit weathered or degraded petroleum
constituents, some overlap in the chromatogram signatures may occur. NCL’s comments

indicated degraded petroleum constituents.
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DISCUSSION

Time series plots of exponential trendlines for the constituents of concern in monitoring wells
MW1, MW2, and MWS35 are included in Charts 1 through 5. The charts have been updated with
the current laboratory data from LACO’s previously submitted Groundwater Monitoring Report,
Second Quarter 2005, Supporting Data for Pursuit of Closure, dated July 19, 2005. As stated in
in the Groundwater Monitoring Report; Second Quarter 2003, decay rate constants (k) for total
petroleum hydrocarbons as gasoline (TPHg) and benzene concentrations were derived from three

sources to compare and contrast:

e Trendlines in time-series plots (Charts 1 through 5, using Water Quality Objectives
[WQOs] as final concentration, Worksheet 1)

e Analytical results (using highest/final concentrations, Worksheet 2)

e Published half-lives ((Howard er al., 1991] Worksheet 3)

Determining the degradation rate of TPHg is difficult to obtain due to the complex formulation
of gasoline blend(s). The consequence of these complex blends is that published half-lives of
TPHg are unavailable. However, cyclohexane is a major component in standard gasoline blends,
comprising up to approximately 32 percent by volume (Nyer et al, 1996), therefore it is

concluded that cyclohexane is a representative proxy when calculating a decay rate for TPHg.

Worksheet 3 also presents low “fast” and high “slow” degradation rates, based on published
cyclohexane half-life data. Published cyclohexane fast and slow half-lives for aqueous
biodegradation under anaerobic and aerobic conditions, were obtained from the Handbook of
Environmental Degradation Rates (Howard et al, 1991). The more conservative slow

degradation rates were for our estimations.

Worksheet 4 represents a comparison of the above decay rate constant derivations. The
degradation rates of TPHg and benzene were determined using derivatives of the first order

decay equation presented below:
Concentration Final (Cy) = Concentration Initial (Ci)*e"[-decay constant (-k) * time (t)]
Worksheet 5 presents a comparison of the decay rate constants with the estimated date of

achievement for the WQOs for TPHg and benzene for monitoring wells MW1, MW2, MW5,
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Monitoring Well MW1

For the current sampling event in monitoring well MW1, concentrations of total xylenes and
benzene were reported below the WQOs of 42 pg/l. and 1 pg/L., respectively, and concentrations
of total petroleum hydrocarbons as motor oil (TPHmo), methyl tertiary buty! ether (MTBE), and
toluene were reported as non-detect (ND) (Table 1). The concentrations of TPHg, total
petroleum hydrocarbons as diesel (TPHd), and ethylbenzene, in monitoring well MW, slightly
increased in concentration from the previous monitoring event, but remained within the same
order of magnitude. This slight increase in analyte detection 1s directly related to groundwater
elevation and aquifer volume. As the water table lowers in the summer months due to lack of
recharge, the analytes in the groundwater become more concentrated. It appears that for the
current sampling event, concentrations of the more volatile benzene and foluene have
diminished, while the heavier-ended carbon chain and less volatile ethylbenzene and xylenes

became more concentrated.

Using the published decay rate of cyclohexane as a surrogate for TPHg (decay rate of -0.0095/
day), it 1s estimated that the concentration of TPHg in monitoring well MW1 will reach the
WQO of 50 pg/l. within 10 years (Worksheet 5). Using the highest concentration of TPHg
detected in monitoring well MW1 (3,100 pg/L), the concentration of TPHg in monitoring well
MW1 exhibits an observed decay rate of -0.00122/day and suggests that the WQO will be
reached within 8 years (Worksheet 2). The concentration of benzene in monitoring well MW1
exhibits an observed decay rate of -0.0023/day and suggests that the concentration of benzene
has already reached the WQO within the year of 2005 (Worksheet 2). The timeline for the
achievement of the WQO for TPHg in monitoring well MW 1 appears to be within approximately
8 to 10 years, which supports the data presented in Groundwater Monitoring Report: Second
Quarter 20035.

Monitoring Well MW2

In monitoring well MW2, concentrations of toluene, cthylbenzene, and total xylenes were
reported below the WQOs, and concentrations of TPHmo and MTBE were reported as ND. The
concentrations of TPHg and TPHA increased slightly in concentrations but within the same order
of magnitude. Again, this slight increase in analyte concentration is related to decreased aquifer

volume.

Using the published decay rate of cyclohexane as a surrogate for TPHg (decay rate of -0.0095/
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day), it is estimated that the concentration of TPHg in monitoring well MW2 will reach the
WQO of 50 pg/L. within 10 years (Worksheet 5). However, using the decay rate information
from Worksheet 2, the concentration of TPHg in monitoring well MW?2 exhibits an observed
decay rate of -0.0017/day and suggests that the WQO will be reached within 6 years. The
concentration of benzene in monitoring well MW2 exhibits an observed decay rate of -
0.0024/day and suggests that the concentration of benzene will reach the WQO within 2 years
(Worksheet 2). The timeline for the achievement of the WQO for TPHg in monitoring well
MW?2 appears to be within approximately 10 years.

Monitoring Wells MW3 and MW4

For the current sampling period, all analytes in monitoring wells MW3 and MW4 were reported
as ND. Since Aprl 2004, when sampling was initiated, all analytes in monitoring wells MW3
and MW4 have consistently been reported as ND (Table 1).

Monitoring Well MW5

In monitoring well MWS5, concentrations of toluene and ethylbenzene have been reported below
the WQOs, and concentrations of TPHmo, benzene, and MTBE were reported as ND. The
concentrations of TPHg, TPH4, and total xylenes increased slightly in concentration, but within
the same order of magnitude, and are also attributed to decreased aquifer volume. Using
cyclohexane as a surrogate for TPHg, it is estimated that the concentration of TPHg in
monitoring well MW5, will reach the WQO within 10 years. However the observed decay rate of
-0.0023/day suggests that the concentration of TPHg will reach the WQO within 4 years. The
timeline for the achievement of the WQO for TPHg in monitoring well MWS5 appears to be
within approximately 4 to 10 years. Benzene has been below its WQO since sampling was

initiated in monitoring well MWS5.

EVALUATION OF INTRINSIC RESULTS

Field intrinsic indicators are routinely monitored and recorded during sampling collection to
evaluate the degree of bioremediation and the potential of natural attenuation closure for the site.
Field intrinsic indicators potential of hydrogen (pH), temperature, conductivity (Ecw), oxygen-
reduction potential (ORP), and dissolved oxygen (DO) are monitored during sampling of the
monitoring wells (Table 3). A concentration of DO greater than 2.0 mg/L, and an ORP voltage of
50 mV or greater, is an indication of aerobic conditions, while values less than these are an
indication of anaerobic conditions. For the current sampling event, groundwater samples from all
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the monitoring wells exhibited DO and ORP readings below these thresholds, suggesting

anaerobic conditions exist at these locations.

Chart 6 is a time-series plot of DO concentrations with respect to depth-to-water (DTW) data in
monitoring wells MW1 through MW3. Monitoring wells MW1 and MW2 show similar DO
concentrations with respect to DTW. These wells are located within the down gradient core of
the contaminant plume where any DO is rapidly being respired by native micro-organisms to
degrade the petroleum hydrocarbons. In monitoring well MW3, located out of the gasoline
plume, it appears that the DO concentrations were initially high, and decreased during the
summer months. The highest DO concentrations were recorded in monitoring wells MW4 and
MWS5. Monitoring well MW4 is located up gradient of the hydrocarbon plume, has had no
detectable amounts of hydrocarbons, and is flushed with oxygenated water naturally and
frequently. Monitoring well MW5 has high DO readings which likely reflect the activation of the
Oxygen Release Compound® (ORC) that was added to the three cavities during the March 2004
excavation activities. The ORC was added to the excavation cavities to increase the DO
concentration and enhance microbial biodegradation. Since the last monitoring event, the DO
levels for all the monitoring wells have decreased, likely a result of the decreasing aquifer

volume.

As required by the Monitoring and Reporting Program (MARP) No. R1-2004-0026, results of
sampling for water quality parameters biological oxygen demand (BOD), chemical oxygen
demand (COD), dissolved iron, and dissolved manganese can be seen in Table 3. BOD is an
indicator of microbial activity; COD is an indicator of total oxidizable material; and dissolved
iron and manganese are indicators of aerobic and anaerobic conditions and the levels of
microbial activity. It appears that monitoring wells MW1 and MW2 have higher microbial
activity, higher total oxidizable material, and are more anaerobic than monitoring wells MW3,
MW4, and MWS5. Since the previous monitoring event, BOD and COD levels have decreased in
monitoring wells MW1 and MW?2 (Charts 7 & 8). This is an indication of increasing DTW,
which in turn decreases the oxygen demand. In monitoring well MWS5, BOD and COD appear to

have increased due to the activation of the ORC.

The high concentrations of dissolved iron and manganese in monitoring wells MW1 and MW2
indicate anaerobic conditions exist at these locations. The dissolved iron concentration in
monitoring well MW3 is one order of magnitude less than that of monitoring wells MW1 and

MW2, which corresponds to the ND contaminant concentrations reported in monitoring well
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MW?3 (Charts 9 & 10). Samples collected from monitoring wells MW4 and MWS5, both reported
ND for dissolved iron. Monitoring wells MW4 and MW5 exhibited low concentrations of

dissolved manganese, which correlates well with higher DO in those wells.

CONCLTUSION

The primary source of hydrocarbon contaminated material was removed from the site in March
2004, and only a limited amount of secondary source has been identified at the site. The
concentration of MTBE has been ND in all wells since sampling began in April 2004. TPHg and
TPHd concentrations increased slightly this sampling period, due to the decrease of the saturated
portion of the aquifer, however, they exhibit declining trends, with contaminants degrading to the
WQOs within the next 10 to 13 years (Worksheet 2), using the most conservative estimates
presented in this report and in Groundwater Monitoring Report, Second Quarter 2005.

RECCOMENDATIONS AND FUTURE WORK
o LACO recommends that a site summary and request for closure report be prepared for
this site, and the CRWQCB issue a No Further Action status, so Mr. Darryl Lovaas can
receive regulatory closure.
e In adiscussion with the CRWQCB on September 19, 2005, the fourth quarter

groundwater sampling event at the site has been terminated.

LIMITATIONS

LACO ASSOCIATES has exercised a standard of care equal to that generated for this industry to
ensure that the information contained in this report is cwrent and accurate. LACO
ASSOCIATES disclaims any and all liability for any errors, omissions, or inaccuracies in the
information and data presented in this report and/or any consequences arising there from,
whether attributable to inadvertence or otherwise. LACO ASSOCIATES makes no
representations or warranties of any kind, including but not limited to any implied warranties
with respect to the accuracy or interpretations of the data furnished. LACO ASSOCIATES
assumes no responsibility of any third party reliance on the data presented and that data
generated for this report represents information gathered at that time and at the indicated
locations. It should not be utilized by any third party to represent data for any other time or
location. The report is valid solely for the purpose, site, and project described in this document.
Any alteration, unauthorized distribution, or deviation from this description will invalidate this

report.
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TFABLE 2: HISTORIC HYDRAULIC GRADIENT DATA
Former Lovaas Property; 1265 Second St., Crescent City, CA
LACO No. 5113.00; CRWQCB Case No. ITDN153

Based on Based on
MW2, MW3, & MW4 MWI1, MW2, MW4, & MWS5S
Date Gradient Bearing | Gradient Slope | Gradient Bearing | Gradient Slope

4/20/2004 NI12°E 0.22% N63°E 0.17%
5/28/2004 N47°E 0.13% N63°E 0.14%
6/24/2004 N8I°E 0.16% N63°E 0.16%
7/26/2004 N70°E 0.17% N62°E 0.18%
8/11/2004 - - N63°E 0.17%

9/3/2004 - e N63°E 0.21%
10/26/2004 - e N63°E 0.16%
11/15/2004 - - N63°E 0.19%
1271372004 — - - -
1/12/2005 s - - -
4/11/2005 - -—- - -
7/19/2005

PAS100A51 13 Darryl Lovaas\Submittals\GMRs'\2005\3Q 0515113 3Q05 GMR & Pursuit of Closure Report.xis
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Worksheet 4: Comparisen of Decay Rate Constants
Former Lovaas Property
LACO No. 5113.00 CRWQCB Case No. 1TDNIS53

Comparisons of Decay Rates (k) days
Derived from
MW 1D Chart Analyticals Literature**
slow fast

TPHg*

MWH1 0.00068 0.00058 0.001031 0.0082
MW?2 0.00207 0.0017 0.00095 0.0062
MW5 0.00403 0.060230 0.00095 0.0062

Benzene

MW 1 0.00171 0.00231 0.00095 0.0062
MW2 0.00335 0.00241 0.00095 0.0062

* TPHg literature decay rates are based on cyclohexane decay rates.
**Values for decay rates taken from "Handbook of Environmental Degradation Rates", Howard, P.H.; Boethling, R.S.; et al.

PAS100\5113 Darryl Lovaas\Submittais\GMRs\2005\3Q 05\5113 Worksheets for decay rates.xis



Worksheet 5: MW1, MW2, and MWS5 Comparative Decay Rates with
Estimated WQO achievement dates for TPHg and Benzene

Former Lovaas Property

LACO Project No. 5113.00; CRWQCB Case No. 1ITDN153

Trend line estimates from

Estimates from

*Estimates from

Achievement {TPHg: 50 pg/l)

. Published Decay
MW+ Charts 1 through 5 sampling resuits Rates
TPHg*
DECAY RATE
(k in days) 0.00068 0.00058 0.00095
Year of WQO
Achievement {TPHg: 50 ug/L) 2005 2023 2015
Benzene
DECAY RATE
(k in days) 0.00171 0.00231 0.00270
Year of WQO
Achievement (benzene: 1.0 2005 2005 2005
pgil)
Trend line estimates from Chart Estim_ates from Estirn'ates from
Mw2 sampling results sampling results
TPHg*
DECAY RATE
(k in days) 0.00207 0.60170 0.00095
Year of WQO
Achievement (TPHg: 50 pug/L} 2005 2011 2015
Benzene
DECAY RATE
(k in days) 0.00335 0.00241 0.00270
Year of WQO
Achievement (benzene: 1.0 2005 2007 2005
ugil)
Trend line estimates from Chart Estim_ates from Estim.ates from
MWS sampling results sampling results
IPHg*
DECAY RATE
(k in days) 0.00403 0.00230 0.000985
vear of WQO 2005 2009 2015

NOTES:

* Use of most conservative (slow-anaerobic) Published Decay Rates
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KEY TO ABBREVIATIONS
Former Lovass Property; 1265 2nd St., Crescent City, CA
LEACO No. 5113.00; CRWQCB Case No. ITDN153

KEY TO ABBREVIATIONS
Alk -- Alkalinity
BTEX -- Benzene; Toluene; Ethylbenzene; m,p- and o- Xylenes
BOD -- Biological Oxygen Demand
CcO, -- Carbon dioxide
COC -- Chain of Custody or Contaminants of Concern
COD -- Carbonacious Oxyeen Demand
CRWQCB -- California Regional Water Quality Control Board
Cr -- Chromium
DHP -- Down-hole-pump (submersible pump)
DIPE -- Di-isopropyl Ether
Dis -- Dissolved
DO -- Dissolved Oxygen
DTW -- Depth-to-Water
ECw -~ Electrical Conductivity in water
ETBE -- Ethyl Tertiary Butyl Ether
Fe -- Iron
FP -- Free Product
Mn -- Manganese
MTBE -- Methyl Tertiary Butyl Ether
N -- Nitrogen
N/A -- Not Applicable
ND<50 -- non-detect at reporting limits shown
NS -- Not Sampled
NO, -- Nitrate
NOT Sample not analyzed for parameter
ACTIVE  during current sampling event
ORP -- Oxidation Reduction Potential
P -- Phosphorous
PCP/TCP  -- penta- tetra- tri- chiorophenols
pH -- Potential of hydrogen
SGC -- Silica gel cleanup
S0, -- Sulfate
T -- Temperature
T&P - Tape and Paste
TAME -- Tertiary Amyl Methyl Ether
TBA — Tetiary Butyl Alcohol
TBF -- Tertiary Butyl Formate
TIC -- Total Inorganic Carbon
TOC -- Total Organic Carbon
Tot -- Total
TPHd -- Total Petroluem Hydrocarbons as Diesel
TPHg -- Total Petroluem Hydrocarbons as Gasoline
TPHk -- Total Petroluem Hydrocarbons as Kerosene
TPHmo -- Total Petroluem Hydrocarbons as Motor Oil
TPHs -- Total Petroluem Hydrocarbons as Solvent
wWQO -- Wate Quality Objective
pg/l -- Micrograms per liter (parts per billion)

Page 1 of 1 P:510075113 Daryl Lovaas\Submittals\GMRs\200543Q 0545113 3Q05 GMR & Pursuit of Closure Report.xls
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g 21 West Fourth Street, Eureka, CA 95501
: TEL 707.443.5054
FAX 707.443.0553

Page 1 of 1
Tech: SJD
Mobe/Demobe time: - @ <>/ =%
Travel time: | oS-t oo
Timeonsiter | ™ oGm0
Timeoffsiter 4 & oo
Mileage:
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o s FELig T | e e 3 Lol a2 ¥ ; e s
E CooR GUBRER | SulFol 21345 B0 4 i | Sl P / ver (3 RIGHT Syl YR / SHIOE.
I INTAKE
w DEPTH “1 7y RS 7.0 LD 1.0
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e b HY 1054 7107 VEHo P
METHOD ok £ PR W) g ¥ e
(OHPICEIB) il brif 2t Ditf BHP
w st 1; o w. ; TG0 st 1; 1PHdImo Wi SGC; 8260 Iist 1; TPHGIMo Wi SGC; 5260 Wist 1; 1PHd/mo w/ 5GC; 8260 Tist 1; TPHd/mo wi 5GE;
& ANALYTES Diss. lron; Diss. Manganese; Diss. Iron; Diss. Manganese; Diss. Iren; Diss, Manganese; Diss. Iron; Diss. Manganese; Diss. Iron; Diss. Manganese;
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LTING: ENGINER

CEopS RS

sam | el .

21 West Fourih Sireet, Eureka, CA 95501
TEL 707.443.5054
FAX 707.443.0553

Project Name:

Project No.:

METER ACCURACY RANGE

WELL 1D

FrHLLY |

Myt sz +-0.5°C | +i-20pmohs| +-2zmv | +-0.3 mgll TIME pH TEMP (°C} | Eow (pmofist| ORP(mV) | DO (i)
TiME BH_ ] TEMR.(C) DO (mghs-f-+- Fols N T By A B SR R e £
Lot B A 0 290 1inzs |1 g | zir |-t
ARt T N A S T B e e LT IVET 7 140 ~12%
7.0 185 o, tES | 74 P8R A
A 185 OB T | 70 18,8 ~ 117
be 8.5 O LW ZE | 0 R - it

WELL 1D;

Ecw {pmohs) [ ORP (mV)

BO (mgfl)

TIME

Ecw{umohs}1 ORP (mv)}
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S RN 704 L 222 [ ~10n |0bo
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GINEERS.

21 West Fourth Streel, Eureka, CA 85501

TEL 707.443.5054
FAX 707.443.0553

Project Name:

Proiect No.:

—

JELL D WELL DD oy WELL ID: 3 WELL 1D: A WELL 1D: SO F WELL 1D:
TIME DTW (1) TiVE DTW (H) TIME DTW () TIME DTW {f) TIME DTW (i) TIME DTW t#)
o 2L e 1k o 25N /|
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| 3 o El [ e ey F dwg \\ ="/
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T
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TIME DTW (H) TIME DTW (#) TIME ] “ BTw ) T\E.\ME._\N DTW (1) TIME DTW (ft) TIME DTW (f)

REVISED:B/16/04
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ORTH COAST
LABORATORIES LTD.

August 02, 2005 RECEIVED
LACO ASSOCIATES
Pvt. cust. paying on pickup AUG 6 3 2005 Order No.: 0507342
- : . Invoice No.: 51773
, By <3 PO No.: TASK 3027

: ELAP No. 1247-Expires July 2006
Attn: Mr. Darryl Lovaas

RE: 5113.00, Lovaas Property

SAMPLE IDENTIFICATION

Fraction  Client Sampie Description
P P ND = Not Detected at the Reporting Limit

oy L= g
All solid résults are expressed on a wet-
01& ST13-MW1-W weight basis unless oéxperwise noted.
01F - 5113-MW1-W
316 5113-MW1-W {Dissolved)
02PA 5113-Mwaz-wW
02D 5113-MW2-W
02E 5143-MW2-W
02F B113-MW2-W
026 5113-MW2-W (Dissolved)
03A 5113-MW3-W
03D 5113-MW3-W
03E 5113-MW3-W
03F S113-MWI-W
036 5113-MW3-W (Dissolved)
DaA 5113-MWA-W
04D 5113-MW4-W
D4E 5113-MW4-W
04F 5113-MW4-W
046 5143-MW4-W (Dissolved)
05A 5113-MWEW
e e DBD e BB MWEAN o e e
D5E 5113-MW5-W
05F B113-MW5-W
05G 5113-MW5-W (Dissolved)

08A 5113-QCTB-W

REPORT CERTIFIED BY
H /’
T~ T Q\&
Laboratory Supervisor(s) QA Unit Chaney, Ir.

Laboratory Director
m

5680 West End Road « Arcata Cailfomla 95521-9202 « 707-822-4649 « FAX 707-822-6831

l‘.. Prired an Recysiad Papor




North Coast Laboratories. Ltd. Date: 02-Aug-03

CLIENT: Pvt. cust. paying on pickup
Project: 5113.00, Lovias Property CASE NARRATIVE
Lab Order: 0507342 '

All samples submitted for asifica gel cleanup were initially analyzed for diesel/motor oil. The samples
showing no detectable levels of the analytes were not subjected to the cleanup procedure.

TPH as Diesel/Motor Oil w/ Silica Gel Cleanup:

Samples 5113-MW1-W, 5113-MW2-W and 5113-MW5-W contain some matenal lighter than diesel
However, some of this material extends into the diesel range of molecular weights. These samples also
contain material in the diesel range of molecular weights, but the material does not exhibit the peak

pattemn typical of diesel oil.

The relative percent dlfference (RPD) for the laboratory contro] samples was above the upper
acceptance limit for diesel and motor oil. This indicates that the results could be variable.

Gasoline Components/Additives:

Samples 5113-MW1-W, 5113-MW2-W and 5113-MWS5-W appear to be similar to gasoline but certain
peal ratios are not that of a fresh gasoline sta.nda:rd The reported results represent the amount of
material in the gasoline range

BOD:
All samples were rea.naiyzed past the official holding time due to insufficient oxygen depletion during

the initial analyses.

COD:
All the sampies were dﬂuted and the reporting limits were raised due to matrix mterference




Date: 02-Aug-05
WorkOrder: 0507342

ANALYTICAL REPORT

Client Sample ID:  5113-MWL-W

Lab ID: 0507342-01A

Test Name: Gasoline Components/Additives

Parameter

Methy! tert-butyl ether (MTBE)

Tert-buty! alcohol {TBA)

Di-isopropyl ether (DIPE)

Ethyi ter-butyl ether (ETBE)

Benzene

Tert-armyl methyl ether {TAME)

Toluens

Ethylbenzense

m,p-Xylene

o-Xylene :
Surrogate: 1.4-Dichlerobenzene{ti4

Test Name: TPH as Gasoline

Parameter

TPHC Gascilne

Received: 7/19/05

Resnlt Limit Units DF
ND 1.0 ug/L. 1.0
ND 10 aail 1.0
ND 1.0 uail 1.0
ND 1.0 pgfL 1.0

0.74 0.50 ugiL 1.0
ND 1.0 pg/l 1.0
ND 0.50 ug/l 1.0

60 0.50 g/l 1,0
27 0.50 pg/L 1.0
ND 0.50 pgil 1.0
4102 80.8-138 % Rec 1.0

Collected: 7/19/05 0:00

Reference: LUFT/EPA B260B Modified

Exiracted Analyzed
7i22106
7122105
772205
7/22/05
7/22/05
7i22/05
Ti22105
7122105
7i22105
7i22/05
7122105

Reference: LUFT/EPA 82608 Modified

Result Limit Units Dr

2,000 50 gl 1.0

Extracied Analyzed
7122108

Client Sample ID: 5113-MWI-W
Lab ID: 0507342-01D -

_ Received: 7/15/05

Collected: 7/19/05 (0200

Test Name: TPH as Diesel/Motor Ol w/ Silica Gel Clearup ~ Reference: EPA 3510/3630/GCFID(LUFT)/80158

Parameter Result Limit Units  DF Extracted Analyzed
TPHC Dlessi {C12-C22) 240 50 yg/l 1.0 7I26/06  TIBIOB
TPHC Motor Cil ND 170 pa/l 1.0 7/26/06 7/28/05

Client Sample ID: 51 13- MWW Received: 7/19/05 Collected: 7/19/05 (:00

Lab ID: 0507342-01E

Test Name: Chemical Oxygen Demand

Parameter

Chemicéi Oxygen Demand

Reference: EPA410.4

Result Limit Units  DF Extracted Analyzed
a1 25 malL. 5.0 7131105 7/31/05
Page 1of 8
NORTH COAST LABORATORIES
5680 West End Road - Arcata, California 955219202 - 707-822-4649 « FAX 707-822-6831

g:':’ Privtod an Recydied Poptr



Date:
WorkOrder:

02-Ang-05
0507342

ANALYTICAL REPORT

Client Sample ID: S113-MW1-W
Lab ID: 0507342-01F

Biochemical Oxygen Demand

Test Name:
Parameter _ Result
Biochemnical Oxygen Demand . 2.4

Received: 7/19/05

Collected: 7/19/05 0:00

Reference: Std. Meth. 191:1’1 Ed. 5210B

Lim_it Units D¥
2,0 mgfl 1.0

Extracted Amnalyzed

7/25/05

Client Sample ID:  5113-MWI-W (Dissolved)
Lab ID:z 0507342-01G

Received: 7/19/05

Collected: 7/19/05 0:00

Tast Name: |CAP Metals with Acid Digestion Reference: EPA 200.7

Parameter Result Limit Units DFE Extracted Analyzed
ron : 4,200 104 ugil 1.0 - FHM9/05 7/21/05
Manganese ; 870 2.0 ugl/k 1.0 7/19/05 7/21/05

Client Sample ID:  5113-MW2-W Received: 7/19/05 Colleeted: 7/19/05 0:00

Lab ID: 0507342-02A '

Test Name: Gasoline Components/Additives . Reference: LUFT/EPA 8260B Modified

Parametfer ; Result Limit Units DF Extracted Analyzed
Methy test-butyl ether (MTBE) ND 1.0 pg/. 1.0 7/22/05
Tert-butyl alcohal (TBA) o ND 10 giL 1.0 7122105
Di-tsopropyl ether (DIPE) : ND 1.0 g/l 1.0 " 7122105
Ethyl tert-butyi ether (ETBE) j ND 1.0 gl 1.0 7/22/05
Benzene ‘ : 4.0 0.50 yefl 1.0 7122105
-Tert-amyl methy! ether (TAME) - ND 1.0 . Holl : 1.0 7/22/05
Toluene : a7 0.50 pa/l 1.0 7122108
Ethylbenzene i 8.5 0.50 Lo/l 1.0 7/22/05

m,p-Xylene : 13 0.50 poil - 1.0 7/22/05
o-Xylene ‘ : 17 0.50 g/l 1.0 7/22/05
Surrcgate: 1,4-Dichi orobenzene-d4 102 80.8-138 % Rec 1.6 7122105

Test Name: TPH as Gasoline Reference: LUFT/EPA 82608 Modified :

Parameter ' Result Limit Units DF Extracted Analyzed
TPHC Gasoline 1,800 50 yg/l 1.0 7/22/08

Page 2 of B
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ANALYTICAL REPORT

Date: 02-Aug-03
WorkOrder: 0507342
Received: 7/19/05 Collected: 7/19/05 0:00

Client Sample ID: 5113-MW2-W
Lab ID: 0507342-02D '

Test Name: 1FPHas Diesel/Motor Oil w/ SiEica Gel Cleanup  Reference: EPA 3510/3630/GCFID(LUFTY8015B

Parameter Result Limit Units DF Extracted Awnalvzed
TPHC Diesel {C12-C22) 170 50 wgfl. 1.0 TI25/05 7128/05
TPHC Motor Ol ND 170 ugll. 1.0 7128105 7/28105

Client Sample ID: 5113-MW2.W Received: 7/19/05 CoHected: 7/15/05 0:00

Lab IDz 0507342-02E '

Test Name: Chemical Oxygen Demand Reference: EPA410.4

Parameter ' Resuli Limit Dnits DE - Extracted Analvzed
Chemical Oxygen Demand 41 25 mg/L 5.0 7131/05 7134105

Client Sample ID: 5113-MW2-W Received: 7/19/05 Collected: 7/19/05 0:00

LabID: 0507342-02F

Test Name: Biochemical Oxygén Demand Reference: Sid. Meth. 19th Ed. 5210.8 .

Parameter Result Limit Units DF Extracted Analyzed
Blochemical Oxygen Demand 3.0 2.0 mg/L 1.0 TI25/05

Client Sample ID:  5113-MW2-W (Dissolved)

Lab ID: 0507342-02G

Test Name: |CAP Metals with Acid Digestion

" Received: 7/19/05

Reference: EPA 200.7

Collected: 7/15/05 0:00

Parameter Resulf Limit Units DE " Extracted Analgz_ed '
[ron 5,800 100 ugik 1.0 7/19/05 721708
Manganese 540 2.0 ug/L. 1.0 7119105 7121105

Page 3 of 8
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Date:
WorkOrder:

02-Aug-05
0507342

ANALYTICAL REPORT

Client Sample ID: 5113-MW3-W
Lab ID: 0507342-03A

Test Name: Gascling Componénts/Aciditives

Parameter o Resnit
Methyl tert-buty! ether (MTBE) ND
Tert-buty! alcohol (TBA) ND
Di-isoprapy! sther (DIFE) NG
Ethyl teri-butyl ether (ETBE) ND
Benzene ND
Tert-amy: methyl ether (TAME) ND
Toluene ND

. Ethylbenzens ND
m,p-Xytene : ND
o-Xylene : ND

Surrogate: 1,4—Dichiorobenzene-fd4 89.5

Test Name: TPH as Gasoline

Parameter Result
TPHC Gasoiine ND

Received: 7/19/05 Collected: 7/15/05 0:00

Reference: LUFT/EPA 8260B Modified

Limit Units DF Extracted Analyzed

1.0 pgfit 1.0 7/22/05
10 pafl 1.0 7122105
1.0 pofL. 1.0 7122105
4.0 ugfl 1.6 7122/05
0.580 pe/b 1.8 7/22/05
40 Lok 1.0 7122105
0.50 g/l 1.0 7/22/05
0.50 ug/l. 1.0 7122105
0.50 pgfl 1.0 7122105
0.50 pg/l 1.0 722105
% Rec 1.0 7/22/05

80.8-138

Reference: LUFT/EPA 8260B Modified. |
Exfracted - Analyzed

Limit Units DE
50 Hgit 1.0 7/22/05

Client $ample ID:  5113-MW3-W
Lab ID: 0507342-03D '

Recelved: 7/19/05 Collected: 7/19/05 0:00

Test Name: [FHas Diesel,’Motor Qil w/ Silica Gel Cleanup  Reference: EPA 3510/3630/GCFID(LUFT)/B015B

Parameter Result Limit Units DF Extracied Analyzed
TPHC Diesel (C12-C22) ND 80 Hg/L 1.0 Ti26/05 712805
TPHC Motor Ol ND 170 pgfl 1.0 7/26/05 T128/05

Client Sample ID: SIEB—MWS}W Received: 7/19/05 Collected: 7/19/05 0:00

Lab ID: 0507342-03E

Test Name: Chemical Oxygen Demand Reference; EPA 4104

Parameter : Resuit” Limit Units DF Exiracted Analyzed
Chemical Oxygen Demand - 44 25 “malL 5.0 Fi34/55 7731105

Page 4 of 8
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Date: 02-Aug-05
WorkOrder: 0507342

ANALYTICAL REPORT

Client Sample ID: 5113-MW3IW
Lab ID: 0507342-03F '

Test Name: Biochemical Oxygen Demand

Received: 7/19/05

Collected: 7/19/05 0:00

Reference: Std._ Meth, 19th Ed. 5210 B

Parameter - Result Limit IInits DF Exiracted Analvzed
Bischemical Oxygen Demand ND 2.0 mo/l. 1.0 7125105
Client Sample ID: 5113-MW3-W (Dissolved) Received: 7/19/05 Collected: 7/19/05 0:00

Lab ID: 0507342-03G

Test Name: 1CAP Metals with Acid Digestion

Reference: EFPAZ00.7

Parameter ; Resuit Limit Units DF Exiracted Analvzed

- lron : 230 00 paiL 1.0 7118/05 7/21/05
Manganease - C 560 2.0 pgi 1.0 7/19/05 7124105

Client Sample ID: 51 13—MW4'3—W Received: 7/19/05 Collected: 7/19/05 0:00

Lab ID: 0507342-04A

Test Name: Gasoline Components/Additives

Parameter . Resuvlt
Methy! tert-butyl ether (MTBE) . ND
Tert-butyl alcohol (TBA) : ND
Di-isopropyl ether {DIPE) : ND
Ethyt tert-buty! sther (ETBE) : ND
Benzene ' ND
Tert-amyl methy! ether (TAME) ND
Toluene ) _ ND
Ethylbenzene - ND
m,p-Xylene ) ND

o-Xylene ; ND
Surregate: 1,4-Dichlorobenzene- d4 g7.8

Test Name: TPHas Gasoline - :
Parameter : : Result
TPHC Gasoline : ND

Reference: LUFT/EPA 8260B Modified

1.0 g/ 1.0
10 Hgi 1.0
1.0 gl 1.0
1.0 pgil 1.4
0.50 g/l 1.0
1.0 Hg/l 1.0
0.50 ugh. 1.0
0.50 Mgl 1.0
0.50 Ho/L 1.0
0.50 Ha/L 1.0
80.8-139 % Rec 1.0

Extracted Analvzed
7122/086
7122105
7122105
7122105
7122108
7122105
71221086
7122105
7122105
7122105
T/22/05

Reference: LUFT/EPA 82608 Modified

Limit Units DF

50 Hgll 1.0

NORTH COAST LABORATORIES
5680 West End Road - Arcata, Cahfomla 955219202 - 707-822-4649 - FAX 707-822-6831
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Extracted Analyzed
7I2208
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Date: 02-Aug-05
WorkOrder: 03507342

"ANALYTICAL REPORT

Client Sample ID;  5113-MW4-W
Lab ID: 0507342-04D ‘

Test Name; TPHas DieseUMo;tor Qit

Received: 7/19/05

Collected: 7/19/05 0:00

Reference: EPA 3510/GCFID(LUFT)YEPA 8015B

Parameter o Result Limit Units DF Extracted Analyzed
TPHC Diese! (C12-C22) : ND 50 ugfl 1.0 7120108 7120/05
TPHC Motor O NE 170 ugiL 1.0 7/20/05 7/20/05

Client Sample ID; 51 13-MW4-W Received: 7/19/05 Collected: 7/19/05 0:00

Lab ID: (507342-04E

Test Name: Chemical Oxygen Demand ‘ " Reference: EPA410.4 ‘

Parameter : Result Limit Units ~ DF Extracted Analyzed
Chemical Oxygen Demand ) ND 25 rgiL 5.0 7/31/05 7/31/05

Client Sample ): 51 13-MW4-W Received: 7/19/05 Collected: 7/159/05 0:00

Lab ID: 0507342-04F

Test Name: Biochemical Oxygen Demand Reference: Std. Meth. 19th Ed. 5210 B '

Parameter Resuli’ Limit Units DF Extracted Analvzed
Biochernical Oxygen Demand NB 2.0 mg/L 1.0 7/25/05

Client Sample ID: 51 13-W4;W (Dissolved)
Lab IDz 0507342-04G

Test Name; [CAP Metals with Acid Digestion

Received: 7/19/035

Reference: EPA 200.7

Paraﬁletgr Result Limit Units DF
iron : ND 100 poft 1.0
Manganese . 57 2.0 po/l 1.0

NORTH COAST LABORATORIES

Collected: 7/19/05 0:00

Extracted Analgzed
79106 7121105
7/19/05 7/21{05

Page6of 8
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Date:
WorkQOrder:

02-Aup-05
0507342

ANALYTICAL REPORT

Client Sample ID:  5113-MWS5-W |
Lab ID: 0507342-05A

Received: 7/19/05

Test Name: Gasoline Components/Addltwes
Parameter Resultf Limit Units DE
Methy! tert-butyt ether (MTBE) ND ‘ 1.0 HUN 1.0
Tert-butyl alcohel {TBA) ND 40 ug/L 1.0
Di-isopropyl ether (DIPE) ND . 1.0. HelI 1.0
Ethyl ter-butyl ether (ETBE) ND 1.0 ug/L 1.0
Benzene ND G.50 gl 1.0
Teri-amyl methy! ether (TAME) ND 1.0 pgit 1.0
Taluene 0.78 0.50 g/t 1.0
Ethylbenzene 26 0.50 pgiL 1.0
m,p-Xylene 74 0.50 pgil 1.0
g-Xylene 7.3 G.5C ug/L 1.0
Surrogale: 14«Dmhlorobenzene—d4 1058 80.8-139 % Rec 1.0

Test Name: TPH as Gasoline

Parameter
TPHC Gasoline

Collected:; 7/19/05 0:00

Reference: LUFT/EPA 82608 Modified

Analyzed
7122/05
7122105
7122105
7122105
Ti22/05
7122105
7122105
7122105
7122106
7122105
722105

Extracted

Reference: LUFT/EPA 82608 Modified -

Result Limit ~ Dnits DF
1,000 50 Mo/l 1.0

Extracted Analyzed

7122105

Client Sample ID: 5113-MW5-W
LabID: 0507342-05D :

Test Name: TPH as Diesel/Motor Oil w/ Silica Gel Cleanup

Received: 7/19/05

Collected: 7/19/05 0:00

Reference: EPA 3510/3630/GCFID(LUFT)/8015B

Parameter Result Limit Units DE Extracited Analyzed
TPHC Diesel {C12-C22) 89 50. pg/l 1.0 7/28/05 Ti2B/05
TPHC Motor Cil ND 170 Mg/l 1.0 7/26/05 7/28/05

Client Sample ID: 5113-MW3-W Received: 7/15/05 Collected; 7/19/05 0:00

Lab ID: 0507342-05E

Test Name: Chemical Oxygen ?emand - Reference: EPA410.4

Parameter - Result ‘Limit Units DF Extracted Analyzed
Chemical Oxygen Demand ND ' 25 mg/L C 5D T Fis1ios 7131785

Page 7of 8
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Date: 02-Anug-05
WorkOrder: 0507342

ANALYTICAL REPORT

Client Sample ID: 3113-MWSs-W
Lab ID: 0507342-05F

Test Name: Biochemical Oxygen Demand

Received: 7/19/05

Collected: 7/19/05 0:00

Reference: Std. Meth. 18th Ed. 5210 B

Extracted Analyzed

Lab ID: 0507342-05G

Test Name: 1CAP Metals with Acid Digestion

Reference: EPA200.7

Parameter . Resgnlt Limit Units Dy
Blochemical Oxygen Demand :' 2.8 2.0 mgll 1.0 7/25/05
Client Sample ITD: 51 13-MW5-W (Dissolved) Received: 7/19/05 Collected: 7/15/05 0:00

Parameter . Resnit Limit Dnits D¥ Exfracted Analyzed
lron : ND 100 pgit 1.0 7/19/05 7/21/05
Manganese f 81 2.0 Lo/ 1.0 716105 7121105

Client Sample ID: 5113-QCTB-W Received: 7/19/05 Collected: 7/19/05 0:00

Lab ID: 0507342-06A

Test Name: Gasoline Components/Addiives

Parameter . : Result
Methy! tert-butyl ether (MTBE) ND
Tert-butyl alcohol (TBA) : ND
) Di-isopropyl sther (DIPE} g ND
| Ethyl tert-butyt ether {ETBE) : ND
i Benzene : ND
! Tert-amyl methyl ether (TAME} ND
Toluene . ND
Ethylbenzene ‘- - ND .
m,p-Xylene : ND
o-Xylens ' : ND
3 Surrogate: 14-Dichicrobenzened4 98.1
‘ \ o
} Test Name: TPH as Gasoline
i Parameter ) : Result
: TPHC Gasoling ' - ND

Reference: LUFT/EPA 82608 Modified

Limit Inits DF
1.0 [HeiN 1.0
10 gl 1.0
1.0 pg/l 1.0
1.0 ug/k 1.0
0.50 Ho/k 1.0
1.0 ngit 1.0
0.50 pgil 1.0
G.50 pgil 1.0
0.80 pg/l 1.0

0.50 pgiL 10
% Rec 1.0

80.8-138

Extracted Amnalyzed
7/22105
7/22/08
7122105
7122106
7122/108
Ti22/08
7i22/08
7122105
TI22/05
TI22105
TI22IG5

Reference: LUFT/EPA 82608 Modified

Limit Units DF
50 yaiL 1.0

;_ NORTH COAST LABORATORIES
5680 West End Road - Arcata, California 95521-9202 - 707-822-4649 - FAX 707-822-6831

73 Prinedon Fscycled Paper

Extracted Analyzed

7122/05
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